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1. FUBIC

WA LIRS, U EICEfb L C& 72, = T
VOBEMGE D, & 121990 E40 5 o hREHL
&, REEFFE O RIGFRSC (B, 2023) 12HLH LH IS
ﬁ&mm%l@%ﬂ-i54/77®QM#,%§E

B REEIC S FEEF R L6 LD0D0H
L, MEOEAE LD L, BEOKERZL)
M&RDTVED, ErTVOBEZEDORES VDS
DRI L0k TFHTALALTOEETHL., Z0
BRI, BEND H0IEA 7 TOBALZT TR L,
HEL L CORPELIEOMEL &EENE. b %
BARIZHS 2L, ZNHBED LI I L ARD N,
EALGEALEEATOLPHLNIZTLULEDLRD L.

KeHLE, Py 7HEHONY Y Y 2 — VEED
V=) - NT ONTIZERO T OATEHAL) T, 2009
EDS 20 EITo T vV — VRO T— % &
2021 4E & 2022 RV AT 2T U r — NRED T -4 %
WL, 28 10EMIGEZ 57222 HS 22T
L. )b, HERBHOEAN T — 5, WEHBE),

WHHE R ICBI T 2 BT e D L ) I L L 72
WESAEHTH.

2009 4E20 5 2011 FEOFAAEL, A HIERERBE W58
rruy sz b [ A\BIGEN TOEREBR LY T —27 0D

HholzlEThDH LI
Lo THEIC
LNFHIVHER Z KD L EM A EATWDL EEZ 5NA.

. 50 km DL EORE) % 1T o 7l o dEl &
Ao, REHOBEZ AELRSNTWL I EE,

SEZAL, BEE, AR, R AR

BRI E A 12X D iTbihz, Ny v U a— VER
DIEPLIZFE L by 7EOFMRA T v THICET 5 T
WVTFAEEWEAT v THO T L X TEEN KR Y
TIVEE, ENICTHE O PEA T v TH Ok 7 FIE
F=MEECTT v — ML EH S AEZ T T
B.RKBLTHRETAENANY T 2— VETO
T v — MIASE, 200949 10 HA 5 22 HE T,
2011 4E9 S H2H 16 HIZ TNz, ZO#ERIE
Kamimura (2012), F 4% (2013, 2015, 2016, 2017)
ETHERINTVS
L@MﬁtAﬁwmmﬁkzmzﬁwﬁﬁwaé%
b, EVINVIZBITI2HEOREMEIHEHL TV 5,
BE R, [Hx 2RI ELFERALNTWS
MEETA) (BF, 2017 :15) THY, ZThUE->THE
SN DM DOSKR b ) Fins, BEMEE &AL
TVDLPIZDWTHIT LA S, &L 10 FEH oHE
DOEAL & R L 72\,

2. SAE
2.1. SAEHOBE

N ZTEONY Y D 2 — VED Y = — )b - NT
X, EYIONVEOEE Y S v oN— LS ETEICH

120 km (27 ET 5 (F1). B1UIWRLAZEBY, AT v
TSR L, AR EE 100 mm 225 250 mm TdH
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1.
FRAE 2022 4F O FH AT D7,

K1 AEHOERT -2
- hey TENY LS 1 —
AT S WERY T I~ 18
EreJ—> ATy T
FFEKE (mm) 100-250
&EfE (F ha) 164.4
METE (FKR) 2008 2010 2021
A0 965 779 957
I 259 223 244
REFBEH 69,551 60,985 121,288

L. W, R1oEBYEDS, NTEHEIZLA
L, NTIEZBOTCW Lol L H L0 T, FE
B HH I 2 8 R o %, 200 713 &2 %
L. B, 2009 4EHS 2011 4RI, AL, AR R
BN E LI > TV B DL, 2009 205 2010 4F
WP TOLERIZ [V R DFDHFE - HENERS

sk

SHE
RIS A RS, 10 T30 1 #iX % b & 12 QGIS TEK.

D, REDVEIL, HExHITHIEPREEE 2o T
HHHIBHTLLRE LM RH o700 TH S,
INTEERORFEHBRLOFEH E LTIX, eV I0EE
P353.7% L EETFH LD REVWZ ExhiTons (F
2). bk, EEORFEHKIL, 2021 FREHT
67,343,759 B, 9 b7~ W64%, TN T5%, TV
70.7%, &7 462%, Y ¥393% Thh.

22. AEFHE

LG OMTIE, DEDL ) HHFETREATL.
2009 4F & 2011 4R, AIFERORFHEBHEIC L -
TATBAMER L7 REBREY b L 12, RERAEED
D GNHIZY) A N ENTRDO L0, RO #E LF
FOMBPEEIR D L) EF IS L2 E'A
WHEAROD S WA, DE0@E LE SO
WHEEHZ 720 2021 SFOMAETIE, WEICHAEL 2
i oh A s, BAAEDHEEZMRE L TIT-> T 5 14



Wi %, AR ZFHEB & SRS vk 5 IBA.
B AT, 2021 FEOFRARE T, 2011 FFIZFHEL 72
83D 9 6, AT LEF LT L7242 11, #x
L2 3EAY 2, 8N T 1D 5 0 REATE DT A
16 H o7,

2022 fEIE, NTEPOBLAFLAEZTNVTZ 7 Xy ME
OWFREZELD) A FOIEFEZHHEICL) vy
TV L2tk RS SEMBEICHE L, #BAZKE
RALFE DO S &3> X0 NEA o it TR
Bl o7, B 05 L LT, AEDS
10%, fEHEEEAY90% 12725 X 912, 200 5D 9 5
50 HERF DL R & L, EBIZIE 51 IR R A L /2.

774135 (0.1%) %7 %6,058 (5.0%)
T 4,422 (3.6%)
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A, 7Ty PREARERICLZHERY 12
Lol AEOMBEEY v TVEER2DLBY TH
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3. EREEE

3.1. SR EEFNEAL

9, 10 FHOEFRHEOZLIZOWT, 2021
FRMICETHWZHER (HME42) O0FY», &
CMEEEZRLTWLOTUTICE LD, T3,
MBFL o THDL XD o7, FE T2 WIRED S
& WEORPIEIDLE IR, FhikEd
(ZHASEAL L T\ B &, RSBt ZE L 12D
WTHE->TWL, F72, TIVFT7EERINL—T—
2EFMNLME) LR, [BEXIEDH IR - T,
PLRTIZAE 6 MIFZE) L T\ 7225, 10 MIREI§ 2 X 912
olzl, T2, WE1tOFEREOKSY 7 HHNIZL
W, [T 7 TKEEXDLDT, KOZWIEHIZD
BEITX2 LI ko] L. (B3)

(A BELEL L) o7 L, KEEOH]
FAZHDHNEEKBEOE =7 BHBAIZTNT, EoOf
b RIS L2 ERERT S, 2, &
BEEAOFIE LT, L{HERPNICTLEES. &

zR2 RAEHE Y TILE

s I T TV AR
BU2009 2009 9/10-9/22 n=52  N=203
BU2011 2011 9/5-9/16 n=83  N=167
BU2021 2021 10/28-10/31 n=14 n/a
BU2022 2022 8/14-8/23 n=51  N=200
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®4. N7 OBERIREEROLAL
(s« EI55EHR 2021 46)

DEFIIFHAKEE EDICHBERESLETH 5.
2L, BB EHBELL 2D RIED FA%), W
o THEDBL2WIEND B, W2 EPNHENLTE
DERERLEDONTLE) LFHEIND. EOH® 6 A
7 BOBEKRED, A AT AROREDOHCEDOES
WCBBEXLEEST L L, FE S OW%E (Nakano
etal, 2020) THLPIZEN TS,

W EAIZ DWW TIE, 2022 FFOFA T & FHEIC LAY >
72, [5s AW EASFEAEL, BH—BICL TESRIZR
DTS B2 %Ll eolz. HOWAEEM, HBEIEIZL
T FIWHOF o TEDN R kol T2, REN
WL o TROBIE LIATE RO 7205, L2048
FRPESOLOZ L FRL TENLTT2NZ ) I
Lolz] rrl, WEROVEDIFFHFLTWE., &5
12, 2019 4EA 5 2020 4E ST T RASR I Y, 44F
DFEIHI0H AL, G2 ilids3 HE D #El T,
TRV EFPRKEICHZ TIALS, ChFEFThro
TPAKRKEERICGRIL I ho728 0 ).

RBEZEALIZE D v, OB EAR, £ DY
ITRVwOSHL, EINVET [P 1) V] (mapumk)
EWE DB, Artemisia adamsii Z5HME 5127 o T
. ZTHL7EIER, SDO)RENVERLLELTY, &
JELCHEMD 2 D IEPITERDLED R WAIZAEN
% DN (Ommitxyrar, 1985:485), #7122 &
BETOANDLIIIRENHL L TEE, HOHE
RIFFHEL:. COBER~ADA v ¥ ¥ a—1, FEBK

-,

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
5. HBHDOZEIL
(i - EIZRBEHR 2021 4F)

BHoZz0 &9 IREOBMTIT- 72,

—F., F1OLIHZ, NFOREEKITZ O 10 4
TR 2/ TWaD, 2720, EED 54ERTIX
WAERCH ) (F4), R 4 FMIZITEITV
T (®5), sz ) ORFEH WAL Tnw5b (K
6). HILWHRIZLIUE, HHOEALD DL T
REDOEZHRS LTWAhHEWS.

FT31X, BWZE 10 FEHOREF & HHDOIREDZEALIZ
OV, FORBMEEMLIERTH L. 2009 4 &
2021 4R X B, RETE LK %0, 20— THILO
REBIEDLDL o/ MET HEANELS ALND.
ZLC, BMEAAOFERKE LT, TTWAES VR
EOREZEALE DT, X I EH T L. RKich
LEBEDFI L L TIE, 2009 FEI121E/8y &, 2021 4F



2012 2013 2014 2015 2016 2017 2018 2019 2020 2021
oo HHHI ) REBFHY = et WiHH 70 1) REELSFU

6. HimH V) DRBEEHNDEAL

3. RETEHHDOIREED 10 FRIDOTALDOFHE (%)

£ 2009 2021

Kal B RKEF o

FEWIZL L o7z 58 0 7.1 0
I otz 288 1.9 214 7.1
b5 7\ 404 77 714 7.1
B otz 154 385 0 286
I otz 9.6 51.9 0 571
ML 63.5 78.6

BV iEHe 442 57.1

W (L T ?ﬁf@&%ﬂﬁﬂﬂi 5.8 0
Bl 7.7 28.6

HERDTZE TV D 7.7 0

Z DAt 0 7.1

®4. RPEOMAEE (%)

42009 2022
HE)H 3846 902
F— hNA 61.54 94.1
A R fi 15.38 0
FLE 63.46 100
ey A 80.77 98
VAT 0 314
JIrFy - 176
1tk v - 68.6
R - WEHUE — 90.2
Weirk - 64.7
A& —%vk - 255

WCIEE—VORBEPRTCEHERIZITARTLE -
7228, EHICEHARIDORENH TN T,
2009 44 BE, REELE THIRSEVWTWD | L5
327 = 3 X LA0BRA A LTV 7245, 2021 4F
IZIE 7% o Tz,

DX, RHMEOLENIZOVWTHEREH (K4).
9, HFEHEOREFIL 2009 F1213 4 E§572 - 72

71

x5 WEREDOE(L
42011 2022 *p<0.05, **p<0.01

AT A A 43.6  46.8 0.04379%
JUKHOYN 41 43 0.1706

a7 D578 N F 2.1 2 0.3487

R ST A VR 22 1.5 0.0001561%*
HUMHA =R % 26.5 49 0.004005%*
T R H B EL 398.4 657.3 6.12E—06**
T 22 75 BHAI SFU 599.3 972 3.24E-05**
fiH R EEH 838.6 914.6 0.2526

3 AEH OR B[R 134 148 0.06694

3AEM ORISR km 197.5 265 0.0309*
=50 km ZE) % 224 451 0.007578**
=100 km F£H) % 14.1  27.5 0.09341

A3, 2022 ETIE 90.2% O AT S L)Xk -
2. FDI)H QA% VK= —, KrTLwoliE
E# NS v 7 ThHE COLIBEEHONT v 7D
3, TV I ALEDOREHELZHAET HHHLOTH
LW, ZO—HT, 7IRw<l5|h8 b
2022 SFICITEETHE L TV 5,

WAEES L 2OD ko) T F 7 ThhH. i
HEDDORY RICELOEmbo THREZEVDNS.
LoL, 2OHEEI1ZF717.6% Lk, B E R G
HE D 2009 FIIE R SN %o 7225, 2022 4Tl
90.2% L3I & A EDOMRAFAHA LTz, 72, EHH
RELHRIZ T 78— N Rt EORBIE & A S
D314% L2z TW5E, ROy —F v M, #
RN A 23 LT WiFi B35 2 it 5 28850
CEEET. bbAHA, AVF—%v NEMATES
DIFHEFEEO LW, Bt ¥ — 13T WHIICE S 1L
5.

Dl L)z, HEROB#ICLA L, ZEALD
BSE L R B E N Y OEALITRR T 5 Ko AL
PHEATBY, REEHOWINASZ I Z 21T T
Wb —, FTAREEBOMINC X o THE R
OAFHIMEC E L7, BUTEO®HER T v 7
RT I FTIIREERESHICL, GHEZOH L VWE
MO EELZ AL THEIOEMIZO RN > T
5.

3.2. HEEH

9, BEZSUHEIEFET L ORIIZO W
TRTARLH. K525, BWHERMT OB NEOF
NI 4 N7270%, FEBRICHEZ ICHED > Twa0lE, 13
ZF2 A0 F )V RIFZTFTHDLZ D0 h 5. T2, 2
D10 FHTHFREZEOERHV LA > TnEI LD
A ZhUE, MEEFEEOEERILEERL T
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W= MV EHT, BERBOE > hvkins
LICHZBZIILOZE W) 340k, [&Ei
ORAMEREFE L PUF L7228, L2527 L Y H O
MERPRTCEHEEZANTCLEY., 21T, 7THEH—F
o722 A, HICIIES &5 TWw AIRIE
] EEEL, BHWHE R, ARG
N5FET, HEHE L0 LWAEBRPRE O
7E, EOEMPVERZEFZ-. LI, FEo X
WAL BOEMITEDIR S L, BB 2 E o RE M
EERLILOD, ERTaEZ VD, HLT
W W2 S 5

DXL, REoEHOMHABEIZOWTHEWT
A7z BAKRIIZIE, #E10EMD LWL L Th
510 FRGOGEZ O, Bl L7zd 5\ I EAM
ELICHTOEIZ LR DI ED & AEE T L
7eER L7z &2 S P o RYFHEHER 2 Fil 4
B, A 76.3%, FEHIL 68.5% ko7 E
bhaholzBHDITE A LD, TENRTHEZ Do
7ele] ThaDH, £72, FEOEMSLHIOMEHZA
0% DOTAF S A B, HEHE D251 6 dH -
72, 512, BEHFITHRT o 72 id 2 Hoth & L Tif4R
ffio7z v BRI 5 H%1L, SFHofAZED
B 74.9%, K 57.6% 72o7:. hF oo MEIE R, ®
DIRREZ L CTHE L D) BT & EA L& 2 72 i 28,
B, 17 H o7 2009 4 & 2011 FORETH B7%
CEMZ L2, B Lol 2k dh,
FERBOL DolzDT, TITHERIZL 2. I
E L CRIBED G- 72,

roF—4nrs, ZoHEMIE NETLORT S
A EBEMERAL, TESLY N (FE) 2 KHE
HHRKEEOBOKR, FTON—F %L CGEFIZE
B (ML) $2L09, BEHEESNLTVENY ¥
MO OBRBAKRE , BEWED 5 VIS ER/ENIL
B 7=rnwekEz b, 72720, WEIZEORE 5
7o A AR L7 & D) R b R AT 49 0 )
Lstd o7z, TRICOWTIE, fliig s oD
WETHH .

R ETANVEEEAEY, B TS 2 bty
DEIE D 26.5% 725 49% N EHEZ TWD . 2009 F D
SR N T A VIR EUE, 2 2z T3 4 T
DL Th,ro7z, LA L, 2022 4TIl 3 47
P bkoplizootod 72w, 2, UWTFTo X9z, O
EWAEH 72 O RGEBHHEML T 5B Z L5
BHEOKRKTH 5.

RETANVEE, BEMFEE oM LT 5
THEHERZ V. HIF) R OR—AF ¥ T Th

HIEEHICHEE LTI VERT, eV - YFHEEHR
GLmECTHBR LB ZENT S LirL, ey
YXFOERBEOREZ SO THEKE B2 5L, K
THE2ILOTEHTLZ NI LLARY, &b
TANVERHEL AT TUIRoR{k5. K
N7 ANERE R CEHOKHE I X, HHEFEZ N
SRIE% 5T, FNZTAMEIEEZ 5. 2011 4£121E,
HRz2E> T B MmN OH - 7228, 2021
& 2022 FITHAAE L 2 o pizix, o k) 2l
ZRODS o7,

DL, RITANEMRTE TEMTHE 21T
At 2 722 &, BEZEHELTo, St d
BHRIFANODEGIE T > TCNAE I EEZRLTNS,

FDO—FHT, FFTANDDHWIZEMIRAE RS
LERBERGEY, 2 VT 2800 4 X2, A
BELBLER SN o7z B, FIZHAH SFU L,
Sheep Forage Unit DR T, EIUIEHEE AL D, £
DPEETLEIZEST, YTV %R L, Y¥F% 09,
vy (YrrREL) R6, vNET, I ESELT,
REHEBE vy VHBICRE LD TH 5.

COFBERZHEBUE, R MNTANVEERT RO
AEREHEBOERTZT TR, HitEhRZE L&
IN5. FHELY 20T % S ET 2 ATERF T
BETHDZEDVLZVD, PEEHI LTIIRT D
EHAETTL7-DICHITAEELH L. WE, BV
VXX E—HHLVOEATFRL2TF N IV TD
W CTHEE T 245, THIF 280 & T 5 BISRIRBIFRZ
HLEGEIIIEEOR D B 1Z5E L 2w,

7y — FRETIE, 3EMI PO BEIZD
WTHHEMLZ., 2 X s b, BERIEIZE T2
TWELLDODEBELEIRAON LoD L, #
RO AFHIIEAEERENAR Sz &<, 50
km L FORE EZ L - O ESEMLTWwWb, 5
OOEMOMRAEL, b5 LV FOELELD,
B RRTEDOVEVEA TR C &b RIFRER BT
HOILTW5D.

HH, RETANDLVIZHMHEIFHET 2RSS
SEE & BB O I O EEO R I 1350 IEOFHBI 2 D
% (b4, 2015). SBERGEHESZNIIEE 2 T
DI, BB Z TWA T EiL, Kb ASEAL L
TWhHEVIFTHEEEL TCVWLDOTHA). T2,
B DR AT 2 72 2 22 X B A EE O B o B hn
WM OEROWSRE LT 2L LTWwAZ L, &
LIZIE, NIRRT IUFITOETA, FIUIAIZ
EAE ST AT OMARFEBESIER 22 L12Lk o T,
BEia 2 NEENSEILZ ELBE LT EE
Abib.

BRI,

EVINVKRFPEET L, ZONTD



BHE E BT (%) 1%, 2019 F205 2022 12
T T, 180.15, 13240, 33, 48.73 LHER L THY
2021 4F & 2022 4RI, R (Nf Y A) BEE
B+ ) Twnak EnTns

50 km ML EORE), ITEEER T Z 54 v &I
ENHBENCR A, BEPYEE, BoOTLVY VRT 7H
RTVL B L . L L, EFEIHOREROPHE
H RS E O, BB RZ: &5 T A5 R T UL,
BE L COHRE ST D7 — ANz T b,

CNEREL T, BEHSRBMOMERD 2D, KikO
BEDH A O ICEXBEL 2L ENTHR V. B2,
FN7 D b= Z IR OILEER % Hb 28 &5 AT
WHRMHR O, RICEEZRT LT VY VKRT T
BOBERMNICLEE L OMWHEN LR L v, K10
WK DR TR L2 E R OMED S 505 &
AN, NV T a— VENZEND ) S, B
N=ZNHEVOTIVEY »RT ZEN T 23 b —
EHDH D,

INY o vV a— VEDBE R BT 5 T v
¥ VRT TEOBERNOLEHIL, VI 2 B
ZTHALTEXLZLDZ LS. ZRUICE22b 5T,
7w&y?57ﬁﬂ%i BV EE D 70 W BRACELIA

EHEERT A E ROV, W ITE TV
/$77ﬂ&ﬁﬁﬁéﬁ,aﬂ%ﬁﬁ?%#@ﬁ~%
RKOTWBEW), BTEhWwE, TVY U RIS
BOMZERPELL T, B/ A T2 o
MR ZREZ L > TLE)BENDD 5.

Ny TEOWE, UFEZNEISHE L hr 4
FOMETF v, HAETIILAE-PLED T, EIJ
DOEBTIXEEHHAJE Y 2 (Miiller and Bold, 1996).
ZD720, 9ODOEBHAAMEMEHOHEEZ D L,
BOBHNETRED ZnEReRbzlud > TE 72
EOERLHIETH, FEOHEIHIN TS (k
K, 2020). 2010 % 13 S ARG IR 5 A
DEHHIZH, T 9 BT E LG SN TT Wz @
DEMEE Reo Tz ATEIIREFISAN A &) Hr
HHEZRIEASOREIZL > T, BEGIZZOBES
FERREZHETT L 7 K e o 72185 0 2, (R OHEM %
DOFEENIIBZT, Y1 OHER RS ZHEKRT
LHENIZm T THD (BF, 2016). EBZ
%ﬁ@ﬂ@%*&@aﬂ SHAEBROL VDL, T
Vo ZEE LA —I12T 5.

2009 FEDOFIETIX, LEHOELNTELR L TH-
TWEEVIIHERIMTANBY, 2011 FI1ITERR
BOEDNPEE > TV AEHEFEEI TV LaLl, #
BRUCEZB T L2 L TWw b e 2 ho
7o FIUIH LT, 2021 4F & 2022 4RI2IE, TV
KT ZEILE L S OBEBOMF P BEEL T\
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72720, i EETRIREBED—HTHh 5.

%%ﬁmi KT T NG VRS TEICEZR L

OB Y L7z, FET 2300 EIINY >
//J—Wﬂ°§% B/ FTHLH, WHFHTEHO
FHEN s I el ozh, BF2Ny oy
Va— VO EEETL L TATDOOLE LY LD
Nl N S Al ="

LIV EODOFNE, DEDETEEYDOTL VE2S
NV D a— VENZEA L TR TH S, 2
OWMFHS NV Y a— VEOLEH T TR L,
TL VR A EEERL LTS, BB 7L VEL
WENH LN THE. 7Ly HOEtE s ¥ —d3Y
Y rTa— VEE D o LHENREL, FED
726137 L VB ORI, BEWD 7L U
HE (RVvia—) IZ5EosTwbEWnS,. 7L o
FDXITEH —ERAZ G0 E, BHANOZZEOME
DENY Y T 2 — VEED N S G B DT,
72720, Eb50»r6 b LFFERLNR, KEIEHRE
L EDITB — EADEDP RN E b H D EFFT.

ZDOEHII—EHOBERITEH-AZ o5 e v
HRIUNHIE L TV 5. ZRUNOKERIZ, ik
PBEER RO S 200, REETVY VRS
DT 7 7RV L Y E O 2R &\ E T
LR TWD. 777, @ XEM OWA D
B, RO LI OEZPTEINTED,
BISEHIRICIEE SN THHBICH L 2wt Th s, Z
D7z, b & H L nWTHE R L o R D ZE
FIAREEASFAE LT A 5 LW, Z20=y FICBEIT S
DTH 5.

W E X, BEONY U v Y 2 - VO E
RiZ, W5 05871 Cdh 5 Ko mmit & 578 A iakg
DIRMD % h, X ZOWHER2H OPHbER % 5 <
N 7S, EHEEOBENHESN TV

3.3. WMFRBHEICR§ 2 B8

ZD70%, BHATEHEICET 2E#MRLZILL T
%.i6d,%t%ﬂ@%éwiﬁﬁiﬂ@#ﬂ%é
NAHELS, BHEIZED XD LIEFDREIINLS
N%#E%Lt%%%it@t%@f%%.&b,%
Y IV OBEEH T, BRI LT, A,
EMED 3 ODMHER %2 ED L. ZDH) HbDOREMHEL X
EM oy fECTH 5. T2, HFHEIEH O
EHEEFOWMEERT L. Eo [H8E] 13, #HE
x 1), tREEL [2), iTEME% [3] L LT, &%
- BoZNENORMIZHNT 5% % BRI L0
THDH., ZOMEPEWITE, B2k L TRy
GHEMZROTNDE I & ERT.

HRE R DL, B 2R & K 5 K&
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R 6. FEICRE S BN EHWEDEFDOEEES

%9<0.05,
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Mongolian mobile pastoralists—Challenges

and changes over the last decade

Akira Kammura ™"

Abstract: This paper discusses the challenges and changes experienced by mobile pastoralists in Mongolia over the last decade, based
on the data collected during the research conducted in Bayan-Unjuul soum, Tuv province, between 2009 and 2011 and between 2021
and 2022. The study utilized questionnaires and open-ended interviews with randomly sampled herding households.

The main findings are as follows. Most respondents recognize the deterioration of pastureland, and the herders more frequently
experience extraordinary weather phenomena such as severe sudden sand storms, cold rains in spring, a shift of rainfall peak from the
beginning of summer to autumn, and droughts in summer than before. On the other hand, the average number of livestock owned by a
household in 2022 had almost doubled compared to 2011. It makes them feel a better livelihood than ten years ago.

However, the labor of pastoralists is more loaded than in 2011 as their average age is significantly higher than then, and they hardly
encamp with other households, which need them to manage herding only by themselves. For most households, only the husband and
wife herd the livestock. They have introduced items to facilitate their moves, such as a Korean truck, a “Wagonchig,” a trailer, while
horse or cattle carts have disappeared. Some herders use the internet where the signal is available, and some even own an apartment in
Ulaanbaatar.

The most notable change and challenge that pastoralists face is the alleged deterioration of pastureland and the increased livestock
number, which force them to make more extended moves. The proportion of households that have moved more than 50 km has signifi-
cantly increased. These moves will be across the soum or province borders. They usually move to the neighboring Altanbulag or Bu-
ren soums. However, the local herders with a recently increasing exclusive consciousness sometimes drive them out. Therefore, they
seek to move to niches where the development has dispersed the local herders, causing the void of the right to the pastureland, such as
surrounding areas of the new international airport.

The above challenge has shifted their attitudes towards the right to pastureland from private ownership to public use.
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